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(54) METHOD AND APPARATUS FOR COATING BY A PLURALITY OF COATERS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and apparatus for 
coating by a plurality of coaters, in which film thickness in a coated 
part in a return part in each coating trajectory is prevented from 
becoming unstable and thicker than other parts in each coating area 
plotted beforehand in a plurality of areas by using a plurality of 
coaters having reciprocating coating-trajectories in predetermined 
directions. 

SOLUTION: In this coating method, respective coating areas 1L-3L, 
1R-3R plotted beforehand in a plurality of ares in a vehicle body are 
coated by a plurality of coating robots. The robots lay down coating 
trajectories T1L-T3L, T1R-T3R reciprocating in predetermined 
directions relative to a transfer direction of a vehicle body M. Speeds 
of reciprocating motions in the intermediate area in coating 
trajectories are set almost equal, and times for their coating 
operations coincide at least partly. In the coating, each robot suspends coating- material discharge in the 
return part of the trajectories, and the coating is carried out so as to joint the coating parts in the 
intermediate area of each coating trajectory. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the coating method by two or more coating machines, and 

its device. 

[0002] 

[Description of the Prior Art]As everyone knows, when painting to comparatively large-sized coated 
objects, such as the body of a car, distinguishing the coating area of a coated object by different color with 
using two or more coating machines is performed. For example, he forms the coating machine in both 
sides of body transportation lines, respectively, and is trying to distinguish the left part and right portion of 
the body with these each coating machine generally in the case of the body of a car. It is also common to 
form two or more coating machines in both sides of body transportation lines along a transportation 
direction, respectively. 

[0003]Thus, he is trying to obtain uniform coat thickness as much as possible over the whole coating area 
of the coating machine concerned by spraying a paint, when painting using a coating machine, making a 
coating gun reciprocate to a determined direction to the direction of relative displacement with a coated 
object. For example, it faces painting the car body side of a car, a painted part (car body side) is divided to 
two or more coating areas, and the method of painting by making a coating gun reciprocate in the direction 
(abbreviated height direction) which abbreviated-intersects perpendicularly to a body transportation 
direction is indicated by JP,7-265757,A for every coating area. 
[0004] 

[Problem(s) to be Solved by the lnvention]When painting by making a coating gun reciprocate as 
mentioned above, as typically shown in drawing 7 , about the staging area a except the clinch portion b of 
both ends, can maintain to approximately regulated movement speed among the coating locus, but. About 
the above-mentioned clinch portion b, with the clinch operation, unescapable, the movement speed of a 
coating gun will fall and will be destabilized. 

[0005]Namely, since movement speed changes so that may slow it down if a coating gun comes to the 



http://www4.ipdl.inpit.go. ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.ip... 3/13/2009 



JP,2003-144990,A [DETAILED DESCRIPTION] 



Page 2 of 9 



portion b by return from the staging area a, and it may become speed zero (0: zero) at the clinch end, it 
may accelerate from there and it may go into the staging area a again, In the above-mentioned clinch 
portion b, the movement speed of a coating gun falls and will become unstable. Therefore, generally in the 
clinch portion b of this coating locus, coating film thickness will become unstable thickly as compared with 
the staging area a. 

[0006]When at least a part of paint operating time paints especially each coating area on the coated object 
beforehand divided to two or more fields using two or more coating machines which overlap mutually, as 
the coating locus of each coating machine is connected, paint is performed, but. Change of the above 
coating film thickness will arise into the paint portion equivalent to each clinch part of the coating locus of 
each coating machine. 

[0007]As especially typically shown in drawing 8, when painting the coating area d1 and d2 which adjoin 
mutually about the reciprocating direction of a coating gun, respectively, in both the coating areas d1 and 
the boundary part of d2, the clinch portion b1 of the moving track of both coating guns and b2 will adjoin. 
Therefore, as typically shown in drawing 9 , by this boundary part, there was a problem that it became what 
has unstable coating film thickness, and the thickness of the coat Fp became thick too much as compared 
with each staging area a1 and a2, especially. 

[0008]When painting making a coating gun reciprocate, as shown in drawing 7 and drawing 8, Instead of 
moving a coating gun to what is called zigzag shape, it is known by making it move along with the pattern 
of approximately rectangular shape that much more uniform coating film thickness will be obtained so that 
the distance between adjacent loci may become uniform. 

[0009]This invention was made in view of the above-mentioned technical technical problem, and uses two 
or more coating machines which have a coating locus which reciprocates to a determined direction, It faces 
painting each coating area on the coated object beforehand divided to two or more fields, respectively, and 
aims at preventing the coating film thickness of the paint portion equivalent to the clinch portion of each 
coating locus destabilizing, and becoming thick as compared with other portions. 
[0010] 

[Means for Solving the Problem]For this reason, a coating method by two or more coating machines 
concerning an invention (henceforth the 1st invention) of this application claim 1, While having a coating 
locus which reciprocates to a determined direction to the direction of relative displacement with a coated 
object, Reciprocation speed of a staging area except a clinch portion of both ends is set as approximately 
uniform velocity among these coating loci, and at least a part of paint operating time with two or more 
coating machines which overlap mutually. It is a coating method which paints each coating area on the 
above-mentioned coated object beforehand divided to two or more fields, injection of a paint is stopped in 
a clinch part of a coating locus about each above-mentioned coating machine, and it paints by [ as 
connecting a paint portion by a staging area of each coating locus ]. 

[0011]An invention (henceforth the 2nd invention) concerning claim 2 of this application, In the 1st above- 
mentioned invention, movement speed in alignment with each coating locus and each coating locus is set 
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up identically [ abbreviation ] about each coating machine which paints a coating area which adjoins 
mutually, respectively, and paint start timing to each coating area is set up identically [ abbreviation ]. 
[0012]An invention (henceforth the 3rd invention) concerning claim 3 of this application paints a coating 
area where each above-mentioned coating machine adjoins mutually about the above-mentioned 
reciprocating direction in the 2nd above-mentioned invention. 

[0013]an invention (henceforth the 4th invention) concerning claim 4 of this application - the [ above- 
mentioned ] -- distance between loci which a coating locus of at least some coating machines adjoins in the 
1st invention - abbreviated - a uniform rectangular pattern part is included 

[001 4]A coating device concerning an invention (henceforth the 5th invention) of claim 5 of this application, 
A coating gun which has a coating locus which reciprocates to a determined direction to the direction of 
relative displacement with a coated object, With two or more coating machines with which are provided 
with a reciprocation control means which controls a coating gun so that reciprocation speed of a staging 
area except a clinch portion of both ends may serve as approximately uniform velocity among coating loci 
of this coating gun, and at least a part of paint operating time overlaps mutually. It is a coating device which 
paints each coating area on the above-mentioned coated object beforehand divided to two or more fields, 
A paint control means which stops injection of a paint in a clinch part of a coating locus, and paints by [ as 
connecting a paint portion by a staging area of each coating locus ] about each above-mentioned coating 
machine was established. 

[0015]An invention (henceforth the 6th invention) concerning claim 6 of this application, the [ above- 
mentioned ] -- movement speed which met each coating locus and each coating locus about each coating 
machine which paints a coating area which adjoins mutually in the 5th invention, respectively -- 
abbreviated - paint start timing [ as opposed to / it is set up identically and / each coating area ] -- 
abbreviated - it is set up identically 

[0016]An invention (henceforth the 7th invention) concerning claim 7 of this application paints a coating 
area where each above-mentioned coating machine adjoins mutually about the above-mentioned 
reciprocating direction in the 6th above-mentioned invention. 

[0017]distance between loci which a coating locus of at least some coating machines adjoins in the 5th 
above-mentioned invention in an invention (henceforth the 8th invention) concerning claim 8 of this 
application - abbreviated - a uniform rectangular pattern part is included 
[0018] 

[Embodiment of the lnvention]The case where an embodiment of the invention is applied to paint of the 
body of a car is hereafter taken for an example, and it explains in detail, referring to an accompanying 
drawing. Drawing 1 is a perspective view showing the outline of body paint station PS of the car concerning 
this embodiment. As shown in this figure, in this body paint station PS, finish coating is performed from 
both sides of a transportation direction to the body M which is put on the cart Cm and conveyed to a 
determined direction (from the diagonal right in drawing 1 to the direction of the diagonal below). 
[001 9]ln this paint station PS, painting-robot BL as a coating machine and BR, In both sides of a 
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transportation direction, every three sets each are allocated along the transportation direction, and, in the 
left-hand side robot BL, right-hand side robot BR paints [ left part / of the body M ] about a right portion, 
respectively. 

[0020]Although not specifically illustrated, In the control box of each robots BL and BR, For example, the 
controller constituted as the principal part is stored in the microcomputer, and setting out and control of the 
coating locus of every [ of each robots BL and BR ] coating gun G, the movement speed of the 
reciprocation operation, paint start timing, etc. are performed by this controller. The controller of these each 
painting-robot BL and BR is equivalent to the "reciprocation control means" and the "paint control means" 
which were indicated to this application claim. 

[0021]Namely, if the body M of the bonnet 1, the roof 2, and trunk lid 3 grade mainly concerns and paint of 
an upper surface portion is explained, as shown in drawing 2, the coating area of this flat part, It is divided 
mainly to the bonnet 1 , the roof 2, and a total of six field of each left parts 1 L, 2L, and 3L of the trunk lid 3, 
and each right portions 1R, 2R, and 3R, About each of these left parts 1L, 2L, and 3L, each left-hand side 
robot BL paints, and each right-hand side robot BR paints about each right portions 1R, 2R, and 3R. Each 
upper surface portion of the front pillar 4 and the rear pillar 5 is also painted at a series of processes. 
[0022]He is trying to paint in this embodiment, facing painting respectively to each section areas 1L-3L, 1R- 
3R, and making coating gun G of each robots BL and BR reciprocate to a determined direction (getting it 
blocked reciprocating operation), namely, coating-locus ** which makes coating gun G reciprocate in the 
direction (cross direction of the body M) parallel to a body transportation direction about each section areas 
1 L, 2L, 1 R, and 2R of the bonnet 1 and the roof 2 - 1 L and ** -- 2L and ** -- 1 R and ** -- paint is performed 
according to 2R. coating-locus ** which makes coating gun G reciprocate in the direction (cross direction) 
which intersects perpendicularly to a body transportation direction about the section areas 3L and 3R of the 
right and left of the trunk lid 3 on the other hand -- 3L and ** -- paint is performed according to 3R. 
[0023]moreover -- this embodiment - each above-mentioned coating-locus - 3L and **1R-** - the 

distance between the loci which each reciprocation pattern of 3R adjoins - abbreviated - it is set up form 
the pattern of a uniform approximately rectangle. In this rectangular shape pattern, each clinch portion is 
making the approximately U shape. 

[0024]thus, the distance between adjacent loci - abbreviated - as compared with the case of a zigzag 
shape pattern (refer to drawing 7 and drawing 8), coating film thickness becomes uniform by considering it 
as a uniform rectangular pattern. That is, equalization of coating film thickness can be promoted more with 
comparatively easy composition. According to this embodiment, since the painting robot which can perform 
easily and individually setting out and control of the coating locus of coating gun G, movement speed, etc. 
was used as a coating machine, the paint according to the above rectangular shape patterns is easily 
realizable. 

[0025]lt faces painting respectively to each above-mentioned section areas 1L-3L, 1R-3R, About each 
painting-robot BL of the right and left which paint the section areas 1 L-3L, 1 R-3R of the right and left which 
adjoin mutually, respectively, and BR. each coating-locus - 3L and **1R-** - 3R and each coating- 



http://www4.ipdl.inpit.go. ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.ip... 3/13/2009 



JP,2003-144990,A [DETAILED DESCRIPTION] 



Page 5 of 9 



locus - 3L and **1R-** - the movement speed in alignment with 3R - abbreviated -- paint start 

timing [ as opposed to / it is set up identically and / each section areas 1L-3L, 1R-3R ] -- abbreviated -- it is 
set up identically. By setting up in this way, it can prevent that coating gun G of each painting-robot BL on 
either side and BR interferes certainly [ are comparatively easy composition and ]. 
[0026]coating-locus ** which makes coating gun G reciprocate in the direction (cross direction) which 
intersects perpendicularly to a body transportation direction especially about both the section areas 3L and 
3R of the right and left of the trunk lid 3 - 3L and ** - paint is performed according to 3R. That is, although 
the section area which interference of coating gun G generally tends to produce and which adjoins 
mutually about a reciprocating direction will be painted, interference of coating gun G of painting-robot BL 
on either side and BR can be prevented certainly [ are comparatively easy composition and ] also by this 
case. 

[0027]lt faces painting respectively to each above-mentioned section areas 1L-3L, 1R-3R so that drawing 2 
may show well in this embodiment, each painting-robot BL and BR -- coating-locus **-||_-** of coating gun 
G - 3L and **1 R-** - the both ends of 3R are extended, respectively to the portion exceeding the 
corresponding section areas 1 L-3L, 1 R-3R, and are set up turn up at the end of each of this extension, that 
is, this case -- each coating-locus - 3L and **1R-** -- the clinch portion of 3R is located in the 

outside of the section areas 1 L-3L, 1 R-3R for which paint is needed. 

[0028]each coating-locus **1L-** -- 3L and **1R-** - about the staging area except the clinch portion of the 
both ends of 3R. the paint portion corresponding to [ reciprocation speed (movement speed) is set to 
every / of each painting-robot BL and BR / coating gun G at approximately uniform velocity, therefore ] this 
staging area -- abbreviated -- uniform coating film thickness can be obtained. The staging area 
approximately regulated in this movement speed covers each corresponding whole section areas 1L-3L, 
1R-3R respectively to be painted about each painting-robot BL and BR, respectively. 
[0029]and - each painting-robot BL and BR -- each coating-locus -- 3L and **1R-** - injection of a 

paint in the clinch portion of the both ends of 3R, [ stop and ] each coating-locus **1 L-** - 3L and **1 R-** ~ 
it is set up so that paint may be performed, as the paint portion by the staging area of 3R is connected. 
[0030]Therefore, a coat is formed only about the portion corresponding to the staging area which becomes 
the movement speed of coating gun G is constant, and uniform [ coating film thickness ] about each 
painting-robot BL and BR, It is lost in the clinch part from which it originates in the movement speed of 
coating gun G falling and destabilizing, and thickness becomes it is too thick and uneven that a coat is 
formed, and each coating-locus - 3L and **1R-** - since paint is performed as the paint portion by 

the staging area of 3R is connected, the paint with coat thickness uniform as a whole can be performed. 
[0031]The case where the section areas 3L and 3R of the right and left of the trunk lid 3 painted by 
painting-robot BL of right and left [ the section area which adjoins the above coating method mutually about 
the reciprocating direction of coating gun G ], and BR are painted is taken for an example, and it explains 
in detail, coating-locus [ at the time of drawing 3 painting the left-hand side section area 3L of the trunk lid 
3 upper surface of the above-mentioned body M ] ** - the explanatory view showing 3L. coating-locus [ at 
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the time of drawing 4 painting the right-hand side section area 3R of the trunk lid 3 above-mentioned upper 
surface ] ** -- the explanatory view showing 3R and drawing 5 are the explanatory views showing the 
coating locus on the above-mentioned whole upper surface of trunk lid 3. 

[0032]As shown in drawing 3 and drawing 4, about each section areas 3L and 3R of the left-hand side of 
the trunk lid 3 upper surface, and right-hand side, each coating-locus [ of painting-robot BL of left-hand side 
and right-hand side, and coating gun G of BR ] ** ~ 3L and ** ~ the both ends of 3R are extended to the 
portion exceeding the corresponding section areas 3L and 3R, respectively, and are set up turn up at the 
end of each of this extension, that is, this case - each coating-locus ** -- 3L and ** -- the clinch portion B1 
of 3R and B-2 are located in the outside of the section areas 3L and 3R for which paint is needed. 
[0033]each coating-locus ** -- 3L and ** - about the staging area A1 except the clinch portion of the both 
ends of 3R, and A2. the paint portion corresponding to [ reciprocation speed (movement speed) is set to 
every / of each painting-robot BL and BR / coating gun G at approximately uniform velocity, therefore ] this 
staging area A1 and A2 -- abbreviated -- uniform coating film thickness can be obtained. The staging area 
A1 approximately regulated in this movement speed and A2 cover each corresponding whole section areas 
3L and 3R respectively to be painted about each painting-robot BL and BR, respectively. 
[0034]and - each painting-robot BL and BR -- each coating-locus ** - 3L and ** -- in the clinch portion B1 
of the both ends of 3R, and B-2, it is set up so that injection of a paint may be stopped, it is shown in 
d^yyjns. A" as " eacn coating-locus ** - 3L and ** - it is alike and is set up so that paint may be 
performed, as the staging area A1 of 3R and the paint portion by A2 are smoothly connected by the 
boundary part of both the section areas 3L and 3R. The paint with uniform coat thickness can be 
performed about the whole section areas 3L and 3R which adjoin mutually about the reciprocating direction 
of coating gun G as mentioned above. 

[0035]When painting respectively to each section areas 3L and 3R of the right and left which adjoin above- 
mentioned each other so that drawing 3 may be compared with drawing 4 and it may understand, About 
each painting-robot BL of the right and left which paint these each section areas 3L and 3R, respectively, 
and BR. each coating-locus ** - 3L and ** -- 3R and each coating-locus ** - 3L and ** - the movement 
speed in alignment with 3R -- abbreviated - it being set up identically and, And the paint start timing to 
each section areas 3L and 3R is set up identically [ abbreviation ], and since the coating gun G of each 
painting-robot BL on either side and BR operates synchronously, interfering mutually is prevented certainly. 

[0036]an above embodiment - coating-locus of each painting-robot BL and BR ** - 3L and **1R-** 

- all 3R, although it comprised an abbreviation rectangular shape pattern, The distance between the loci 
which instead adjoin each other is not uniform, and it may be made to constitute from what is called a 
zigzag shape pattern that makes predetermined triangular shape. 

[0037]Namely, if it explains taking the case of the case where the section area which adjoins mutually 
about the reciprocating direction of a coating gun is painted, for example, coating-locus [ of the right and 
left which have a zigzag shape pattern on either side as shown in drawing 6 ] ** - 9L and ** - injection of a 
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paint by the clinch portion B7 of an end, and B8 about 9R, [ stop and ] each coating-locus ** -- 9L and ** -- 
what is necessary is just to paint them by the boundary part of both the section areas 9L and 9R, as the 
staging area A7 of 9R and the paint portion by A8 are connected smoothly the whole section areas 9L and 
9R which adjoin mutually about the reciprocating direction (longitudinal direction in drawing 6) of a coating 
gun by this -- abbreviated -- it becomes possible to obtain uniform coat thickness. 

[0038]Like the section areas 1L and 1R of the right and left of the bonnet 1 upper surface of the body M, or 
the section areas 2L and 2R of the right and left of the roof 2 upper surface, Since the coating loci of the 
section area of adjoining right and left are abbreviated parallel mutually when the section area which 
adjoins mutually about the direction which intersects perpendicularly to the reciprocating direction of 
coating gun G is painted by painting-robot BL on either side and BR, respectively, Although the staging 
area itself is not connected by the boundary part of both section areas, as the parallel paint portions in 
alignment with this coating locus are smoothly connected by the boundary part of a section area, paint is 
performed by setting up appropriately the interval of the coating locus which sandwiches this boundary 
part. 

[0039]Although the painting robot was used for an above embodiment as a coating machine, This invention 
is effectively applicable also to the case where what is called an automatic machine (automatic coating 
machine) that is not limited in this case and is generally used instead of a painting robot at the usual paint 
station is used. Thus, in the range which this invention is not limited to the above embodiment and does 
not deviate from the gist, it cannot be overemphasized that various improvement or a design change is 
possible. 
[0040] 

[Effect of the lnvention]According to the coating method concerning the invention of the 1st of this 
application, two or more coating machines which have a coating locus which reciprocates to a determined 
direction are used, Since it faces painting each coating area on the coated object beforehand divided to 
two or more fields, respectively and was made to stop injection of a paint in the clinch part of a coating 
locus about each coating machine, It is lost in the clinch part from which a coat is formed only about the 
portion corresponding to the staging area which becomes the movement speed of a coating machine is 
constant and uniform [ coating film thickness ] about each coating machine, it originates in the movement 
speed of a coating machine falling and destabilizing, and thickness becomes it is too thick and uneven that 
a coat is formed. And since paint is performed as the paint portion by the staging area of each coating 
locus is connected, the paint with coat thickness uniform as a whole can be performed. 
[0041]According to the invention of the 2nd of this application, fundamentally, the same effect as the 1st 
above-mentioned invention can be done so. Especially about each coating machine which paints the 
coating area which adjoins mutually, respectively. Since the movement speed in alignment with each 
coating locus and each coating locus is set up identically [ abbreviation ] and the paint start timing to each 
coating area is set up identically [ abbreviation ], interference of both the above-mentioned coating 
machines can be prevented certainly [ are comparatively easy composition and ]. 



>://www4.ipdl.inpit.go.ip/cgi-bin/tran_we^ 



3/13/2009 



JP,2003-144990,A [DETAILED DESCRIPTION] 



Page 8 of 9 



[0042]According to the invention of the 3rd of this application, fundamentally, the same effect as the 2nd 
above-mentioned invention can be done so. It faces painting the coating area interference of coating 
machines is generally especially apt to produce and which adjoins mutually about a reciprocating direction, 
and interference of both the above-mentioned coating machines can be prevented certainly [ are 
comparatively easy composition and ]. 

[0043]According to the invention of the 4th of this application, fundamentally, the same effect as the 1st 
above-mentioned invention can be done so. the distance between the loci which especially the coating 
locus of at least some coating machines adjoins -- abbreviated -- by including the uniform rectangular 
pattern part, it is comparatively easy composition and equalization of coating film thickness can be 
promoted more. 

[0044]According to the coating device concerning the invention of the 5th of this application, two or more 
coating machines which have a coating locus which reciprocates to a determined direction are used, Since 
it faces painting each coating area on the coated object beforehand divided to two or more fields, 
respectively, a paint control means is established and it was made to stop injection of a paint in the clinch 
part of a coating locus about each coating machine, It is lost in the clinch part from which a coat is formed 
only about the portion corresponding to the staging area which becomes the movement speed of a coating 
machine is constant and uniform [ coating film thickness ] about each coating machine, it originates in the 
movement speed of a coating machine falling and destabilizing, and thickness becomes it is too thick and 
uneven that a coat is formed. And since paint is performed as the paint portion by the staging area of each 
coating locus is connected, the paint with coat thickness uniform as a whole can be performed. 
[0045]According to the invention of the 6th of this application, fundamentally, the same effect as the 5th 
above-mentioned invention can be done so. Especially about each coating machine which paints the 
coating area which adjoins mutually, respectively. Since the movement speed in alignment with each 
coating locus and each coating locus is set up identically [ abbreviation ] and the paint start timing to each 
coating area is set up identically [ abbreviation ], interference of both the above-mentioned coating 
machines can be prevented certainly [ are comparatively easy composition and ]. 
[0046]According to the invention of the 7th of this application, fundamentally, the same effect as the 6th 
above-mentioned invention can be done so. It faces painting the coating area interference of coating 
machines is generally especially apt to produce and which adjoins mutually about a reciprocating direction, 
and interference of both the above-mentioned coating machines can be prevented certainly [ are 
comparatively easy composition and ]. 

[0047]According to the invention of the 8th of this application, fundamentally, the same effect as the 5th 
above-mentioned invention can be done so. the distance between the loci which especially the coating 
locus of at least some coating machines adjoins ~ abbreviated - by including the uniform rectangular 
pattern part, it is comparatively easy composition and equalization of coating film thickness can be 
promoted more. 
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[Translation done.] 
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